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Facility description.- The 111ty described in this paper 18 a
shoek-tube-driven wisd tunnel through wvhich models are gun-launched at
high velocity. A schematie diagram of the arrangement of the facility
is show in figure 1. The driver is a tube nominally 6 inches in
diameter and 40 feet in length and may be e¢harged with cold helium, cold
hydrogen, or with a combustible mixture to steam-heat helium. (The
mudaﬂutimmumuamﬂmmbym Max Wilkins.) -
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heated helium operation. Mmumu]hmlo«tedntthem, h
center, and disphregn end of the driver tube.

The shock tube has meminally the same dimensioms as the driver, that
is, & 6-inch dimmster and s h40-foot length. There is a pressure svitch
lmgimmmmMMmmatmmotth
tube Tor mmsuring the shock Mach mumber. A Kistler piezo pressure
transiucer is loeated mear the morzle dispiregn feor measurimg stagsation -
preaswre. The maximum stagnation pressure now attainmable is 700 atmos-
pheres, correspending to a stagnation enthalpy of 3000 Bbu/lb.

The principal diaphregm is yreformed from stainless steel in a hemis-
phericel shape. A piereing mechanisa which is gun-powder-driven is used
to start this diaphragn to copen, and the driver pressure cogpletes the
apening. The stainless steel nozile diaphregn is flat and is prescored
to open at relatively lov pressure. The nozrles available, wvhich pro-
vide free-stream air velocities of 6000, 9000, and 12,000 ft/seec, are of
the coavergext Aivergzent type and are contoured for a free-stream Mach
nunber of 7.

The test section of the facility is octasgonsl in eross section and
the dimension across the flats of the octagon is syproximstely 2 feet.




Eleven stations speced on h-foot centers are loeated in the test sectiem,
and each station is equiypped with an orthogonal shadowgraph system fear
nessuring medel attitude amd displacement. The test section alse eom-
tains photomultiplier-tube pickups for measurimg broad-band rediation,
and & decapod unit for spectral amalysis of the radiation is under design
and construction. These radiation-measuring devices are dilcutséd in
detail in a subsequent puper by Mr. William Davy. Pressure transducers,
2180 located in the test section, measure the static pressure level.

The dump tank showm in figure 1 at the downstream end of the test
section 1s & large volume vessel into which the air is damped and kept
at lov pressure to prevent disturbances from propagating back into the
test sectien. A pressure-relief valve located on top of this tank
prevents the test section ares from becoming overpressured. The gun
presently being used in this facility is a 50-caliber defarmable-piston
type gum and is discussed in e preceding paper by Mr. Jack Stephenson.
Maximm model veloeities of 26,000 ft/sec have been achieved with this
un.

x - t wave diagram.- A schematic x - t wave dilagram i8 shown in
figure 2. Starting at time zero (the time at which the principal aia-
phragm opens), a shock wave proceeds dowm the shock tube and reflects
in the mmanmer shown. Following this incident shock wave is the gaseous
interface which, when met by the reflected shoek wave, 1s deflected in
the general direction shown. Also starting at time zero an expansion
wave travels back through the driver tube and is reflected from the epd,
as shown. By design, the air in the shock tube is exhausted at the time
this reflected expansion wave reaches the stagnation region. Shown in
the test section region is the starting shock wave followed by the start
of flowv. The theoretical testing time then 1s the time between the flow
start and the air exhaustion (coincident with the expansion wave in this
case). In actuality, this total test time is a0l attainshle since there
is mixing between the driver and driven gas at the gaseous interface.
This is indicated in the figure by the shaded region. In the case of




the operstion with the 12,000 £t/sec noxrle this theeretiosl testing
unulzn&nimutheaetmltuungunisnﬂnmrof
6 milliseconds.
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sion weve reaches the stagmation region. An exssple free-streanm static
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again from laft to right. mnmmnmmmm
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flow start. Mmrlyhnlngimnuudam:moﬂriwh
the free-stream static pressure level. The fell in pressure correspends
viththoarﬂvﬂetthcnﬂnchdminnn.

nmsm-nw-mamummintyof
a round-nosed cons model at a velocity ef 32,500 ft/sec. The facility
tohummnundtoobuuuxﬁyuneuuunnummu-
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data of other nature.

corresponding to the free-stream density cbtaimable in the facility.
The present eperating renge 4s showa as the ares bounded by the .solid
limes, mtmmiewnngeu-umummawwuu
dashed lines. This anticipsted range may be achieved by strengthening
shoek-tube joints, by construction of a noxzle to yrovide a free-strean
alr veloeity of 15,000 ft/sec amd by development of & gun to provide
model-launching veloeities of 33,000 ft/sec. Also shows on this figure
are tralssterties af the Mercury, Apollo, and planet probe and the
extent to vhich the present and snticipated performanee covers ihese
trajectories.
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